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分析技术（restriction fragment length polymorphism，RFLP），通过生物软件分析
发现受试藻的限制性内切酶由 SpeI，HPYCH4IV 和 TaqαI 组成的组合酶具有良
好的特异性和灵敏性，可有效区分目前已鉴定的十一种冈比亚藻。验证试验中，
通过与分离自野外环境的 36 株冈比亚藻进行酶切电泳和 DNA 测序，证实了该
组合酶的有效性和可靠性 
本论文的主要结果如下： 
    1. DNA 测序和进化分析显示所有的受试塔玛亚历山大藻株均属于“北美洲”
（Ⅰ型）分支，其分布与扩散可能与周围海域的赤潮有密切联系； 
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5. SpeI，HPYCH4IV 和 TaqαI 组成的组合酶具有良好的特异性和灵敏性，可
有效区分目前已鉴定的十一种冈比亚藻。验证试验中，通过与分离自野外环境的
多株冈比亚藻进行酶切电泳和 DNA 测序，证实了该组合酶的有效性和可靠性。 


















A comparative analysis of the physiology, toxigenicity, and phylogeny (ribosomal 
RNA gene sequences) was performed using clonal cultures of the potentially toxic 
dinoflagellate Alexandrium tamarense. These isolates were established from resting 
cysts or vegetative cells isolated from sediments or coastal waters, respectively, 
collected from western Greenland and Iceland, the Chukchi Sea, and the Gulf of 
Maine.  
1. Species identification of the strains was determined using DNA sequencing, which 
showed that all of the isolates were grouped within the ―North American‖ clade 
(Group I) of the A. tamarense species complex. Our results implied that the 
Alexandrium in the Gulf of Maine and Arctic Ocean had the same origin. This 
distribution may be caused by the natural dispersal via Arctic waters.  
2. Physiology experiments assessing the influence of temperature on growth and toxin 
production were carried out with a temperature-gradient bar, and toxin quotas were 
quantified using high-performance liquid chromatography, coupled with post-column 
derivitization and fluorescence detection. Results revealed that the growth profiles of 
all strains were similar, with maximum growth observed between 16-18 °C.  
3. Toxin contents and toxicity were generally highest at lower temperatures, and the 
temperate isolates were more toxic than the Arctic. However, their toxin profiles were 
variable among isolates from every region. It‘s indicated that the genetically 
determined toxin profiles in A. tamarense species are more complex than previously 
appreciated.  





contents and toxicity were generally highest at higher irradiation.  
CFP is a serious poisoning seafood poisoning syndrome caused by the consumption of 
seafood contaminated with ciguatoxins. The toxic organisms most commonly 
associated with CFP are benthic dinoflagellates in the genus Gambierdiscus. To 
establish molecular monitoring for the Gambierdiscus community in tropical sea, we 















rDNA sequences of D1-D2 region from eleven Gambierdiscus species and sixty-six 
environmental samples. The goals of the present study were to devise restriction 
fragment length polymorphism based assays for distinguishing Gambierdiscus spp. 
Computer assist examination of the sequences allowed us to identify SpeI，
HPYCH4IV and TaqαI that were predicted to reveal species large subunit rDNA 
heterogeneities. Some stains identified by sequencing were revealed independently 
and repeatedly by RFLP analysis of PCR amplified product. The RFLP texts 
described here are applicable at a fraction of the time, cost and labor. 
Keywords Alexandrium tamarense, Harmful Algal Blooms (HABs), Arctic, Gulf of 
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